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1. Introduction 

The effects of changes in the tax structtn:-e of an ec0-

nomy Oll economic welfare, on the degree of progr9ssivity of 
the sy~tem and on the level of revenue, has very often been 
of central concern to policy makers. In Mexico , with chronic 
public deficits and a distribution of income araongstthe worst 
in Latin America, the tax system plays a key role in raising 
revenue and redistributing income. In this pa.per we analyse 
the changes in personal income taxes' incidence and in govern­
men" revenue that take place when tax reforms occur, that is, 
t-lhen modifications are made to direct taxes . The focus of this 
worJ~ is only on personal income taxes , indirect taxation not 
being dealt with. 

In order to analyse tax pol i cy changes, a numeriCal 
model ~8~ed on a m1crodata base is used to simulate alternative 
fiscal policies. The model is based on the 1977 income survey 
and the Income Tax Law for that year. 

A1though econometric work has a long trA.n:l.tion in eco­
no~\ic research, the use of computerized numeri.cal models for 
economic simulatlon 'is a relatively recent. addit_icn to the fif'lld . 

In tilX policy analysis, in particular, we find two stJ:'eams. 
The first one is that of computable general equiU.bril}.!l\ models _ 
(CGE'~) "'h:l.ch analyse the effect of tax (and other variables ) 
ch~n(les on thf! eoonomy wi thin a general egui lihrj,um context . 
Thc'<e models simulate numerically the behaviour,of an economy, 
as rerl."flElonted by 11 set of equatlons. They uSIHIlly ~Iork on a 
compaJ::'at:!.ve basis, comparing two "equilibria h, the basic one 
(the base solution), and the one that is simulat.ed. As such, 
t lv:lsC mod01s cannot incorporate detailed micror'l,:<t.a Sf'lts of 
incomr. and mq:>endi t.ure surveys , or tllx reven .. e files, on a 

high l y disCl(Jqregated basis1 , 

J.. f;:J:J. T.n , Sh::n.ren, and J. N11alley, (1984 ), for an excellent , survey of 
O:'lH i n the fields of taxation and inteJ:national t:.J."1l,\o. 
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The secona stream of models is characterised by its 
ability to carry out microsimulations at a. very disaggreqated 
level, only limited in faot by the available data. Some of 
these models introduce behavioural responses of the agents 
following the tax change, while others perform the simulations 
lUl'111m.ing no responfles, just by comparing the sj.tuation before 

. and mfter the policy change. The way in which most of these 
models work is qUite similar. Having set up tile data base, 
a numerical' model which "replicates" the current tax la\,ls is 
used to simulate changes in the tax system, showing the re­
sults of this on families, individuals, and revenue. The fa­
milies analysed can be defined according to purely economic 
and/or sociodemographic characteristiCs, as well as by the 
type of problem being studied. The results are then compared 
to the base period in order to draw the relevant conclusions. 

This paper follows the second streams of models, repre­
sented, among others, by work on the United Stat.es and the 
United Kingdom by Feldstein and Frisch (1977), Feldstein (1983) I 

and Atkinson, King and Sutherland (1983). Some of these works 
assume behavioural responses on the part of households when 
tax changes occur: we assume no such responses induced by tax 
reforms. 

1.1 The Problem. 

Cha.nges. in taxation have two types of effects on the 
econolllY; Macroeconomic effects on the level of output, employ­
ment, pricss and growth, and microeconomic effAc~s with al­
locational and distr1.butional consequences on individuals, 
families and firms. 

In this paper we are concerned with the microeconomic 
• 

aspects of the problem, and with the welfare effects of a 
tax reform on individuals. Since the Income Tax I.aw (ITL) 
in Wlxico defines t.he indivi.dual as the basic taxable unit--
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(TU), the principal idea of this work will be illustrated by 

defining a function characteri~ing one individual (denoted by 

the superscript h) in terms of its total tax liability, before 
a policy change occurs: 

where , 

= (1.1) 

h = 1, ••.• ,R. Number of taxable Units 

i = 1, •••• ,N. Types of income conSidered 

j • - 1, •••• ,J. Socia- demographic characteristics 
of the individual 

k '" 1, •• •• ,K. Number of tax parameters faced by 
the individual 

t = · l'.""'1I'T. Number of tax brackets in the tax 
schedule 

= 
= 

.. 

.. 
• 

Total tax liability of indiVidual h 
Total taxable income 

Types of gross income accruing to the individual 

Set of socia-demographic characteristics 
of the TU 

Tax rates and related parameters 

Keeping the socia-demographic characteristics of the 
taxable unit fixed, its tax liability becomes a function 

only of taxable income, y~, and of the tax parameters. The 
l.atter are the marginal tax rates, the tax on lower limit, 
and the lower and upper limits of the bracket considered, 
according to t he income tax schedule2 • Changes in tax lia­
bilities and therefore on economic welfare, may come through 

a variation in any of the parameters entering the function, 
namely, taxable income, itself a function of gross income, 

I 

2. ~ aP.fJ2ndix B for a desr:ription of the tax schedule. 
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and the tax parameters. By assumption, gross income is kept 
fixed, so that an increase in taxation means a reduction in 
di~posable income of the individual • 

. Suppose now, that a tax reform takes place via a mo­
dification in the vector t~, eg, an increase in marginal ra­
tes. Since gross income is kept unchanged, the welfare of 
the taxable unit will go down and its new position can be de­
fined by another function in terms of the increased tax liabi­
lity, of the changes in the taxable income vector and of its 
position relative to other individuals: 

'h 
T '" 

'h-l1 h 'h 
f (Y t (Y".1): ~j : t k) (1.2) 

Having determined the new tax liability and taxable 
'h 'h income vector, T and Y t' and knowing the rest of the para-

meters defining the taxable unit, we can compare its ne'w po­
sition relative to other TU's individually or by homogeneous 
groups, using different criteria. We have chosen the effective 
rate of taxation (ERT) for this purpose andqrouped the popu­
lation by taxable income levels. Although the results are 
presented in terms of tax incidence of the reform, special 
emphasis has been put in the micro analysis and in who gains 
and who loses because of such policy. 

There are basically two types of questions that can 
be answered within this simple comparative statics framework. 
The first type . deals with distributional issues, ie, with the 
effect of changes in any of the tax parameters on tax payments 

h h and consequently on net income, in symbols , aT jat k' In ge-
DAral, any change in the tax parameters will have an effect 
on tho distribut.ion of income, under the assumption of con­
stant gross income. 

The second ~ype of questions deals with economic ef­
ficiency in the sense of tax policy changes indUCing or IlOdifying 
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the allocation of resources, and affecting certain decisions 
of the taxable unit such as the supply of labour, the level 
of savings and consumption, etc. In this case, we are inter­
ested in the effect that the marginal rates would have on 
such allocation and personal decisions. By definition, 

... m
t Vt (1.3) 

that is, the change in tax liability (government revenue) 
which follows a (small) change in taxable income is given by 
the lI'.arginal rate face.d QY the TU. If, for example, the mar­
ginal rates are thought to b!:l very h:i:gh by the economic agen1;s,_ 
the marginal supply of labour of such agents will not be of­
fered, and instead its leisure will increase. Similarly, if 
interest income is taxed very heavily, people's savings could 
be discouraged and the money, taken somewhere else. 

The organization of the paper is as follows. Section 2 

presents an overall view of the Mexican tax system and describes 
the relevant parts of the Income Tax Law. The data base is 

di.scussf.Jd in section 3, while section 4 analyses the results 
in the year of reference and the simulations performedr 
eecti-on 5 conel udes. 
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2. An Ovorview of the Tax System in Mexico 

This section aims at sho,dng the principal charaC'teristice 
of the personal income tax in MexiCo , in the general context 
of the tax system. I t also discusses those parts of the Income 
Tax Law relevant for this study, without trying to be an ex­
haustive exposition of the subject. 

The : income tax was firs t introduced in 1921, 
at the end of the Mexican revolution. This law was structured 
in four "schedules", with rates from I 'll to 4%, ·and remained 
with this type of structure throughout many subsequent changes 
untH 1953. In 1964, The Income Tax Law was totally modified, 
disappearing the organisation in schedules in favour of a 

s~pler and more comprehensive structure, Which divided t~~ 
into two broad categories, namely, persons and enterprises. 
This is the prevailing structure in the year of study, 1977, and 
in the following years. 

The Income Tax ·Law is organised in five titles. 

Of particular importance for this work is title III, about in~~ 
taxation of indiViduals. In this title are set out the 1Rws 
r.equlating the payment of taxes on personal inco~e from work 
remunc.:nttions and capital , as well as the corresponding tax 
schsdu1p.s ~nd the legislation concerning tax pal~ents on gloha1 
income (accumulated i ncome) . As this is the legal framework 
that was used for the data base and for the incidence simulations 

performed, we shall briefly discuss its main characteristics 
in section 2.2, after a general description of the t ax system. 

2.1 Structural Characteristics of the Mexican Tax System. 

'l';;"hle 2.1 ShO'41'; the structure of taxati.on from 1970 to 
1995. The relat,j,ve importance of different taxes can be seen. , 
FoT. ~'I("'T[lp1e., inr-orne taxes account for about 40% of totnl taxes, 
wi th taxsf) on corporate incomes not1llal1y, but not alv;ays, 

above those on personal incomes. 



The 1980 tax reform introduces the value-added tax in 
substitution of the purchase tax (inqresos rnercantiles), a 
fact that can be seen in table 2.1. As a result of this, the 
share of these taxes increased from 11.9 % in 1970 to 30.7 % 

in 1984. Other points worth noting are import (tariffs) and 
export taxes. The l~tter represented in 1982, 29,8% of total 
taxes, due to oil exports. In 1983, this tax and a special 
tax on the production of oil were substituted by a duty on 
oil extraction, a fact that explains its drop to 7.3% in 1983 

and then to 0.1% in 1984 and 1985. 

The share of total tax revenue in gross domestic pro­
duct shows a cyclical pattern that moves with the economic 

' situation of the country. For example, in 1976, at the be­
ginning of the oil boom, it was 11.3% (not shown). From then 
on, it increased steadily to 15.1% in 1982 , when the last ef­
fects of the boom were still being felt. In 1983, due to the 
crisis started at the end of 1981, it fell sharply to 11.4% 

and then, in 1984, to 10.3%. Preliminary figures show a slight 
recovery in 1985 to 10.5%. In any case, this is a small figure 
when compared to other countries like the United Kingdom, with 
shares of 36% and 34% in 197Q and 1979, respectively. 

2.2 , ' Main Fea'tUre's o'f the Personal Income Tax Law 

This work deals with taxes on personal incomes, which 
are classified, as shown in table 2.1, in taxes on wages and 
salaries " taxes on capital earnings, and in other, minor taxes. 
Parts of the ITL to be discussed below, are used as framework 
for the discuss j.on on incidence and for the calculation of the 
diita 11flf'd . As we do not :i.ntent 'to give a detailed account of 
the cont.('mts of the law, hut rather a brief sununary showing 
its main characteristics and how they fit in this study, the 
int~rested reader is referred to S.H.C.P. (1977) or Dominguez 
s.nd calvo (1978). 



TABLE 2.1 

Sources of Tax Revenue, Mexico, 1970-1985 

(Percentages and Millions of Current Pesos) 

1970 1977 1982 1983 1984 1985 
'rol'AL TAXES (Millions of 36624 218654 1418847 1956242 2947747 4774826 Pesos) 

Incane Taxes 42.3 42.7 32.7 36.6 39.9 39.6 
-==0 -= -== -==- ........ --== 

'l'sXeS on <brporate 
Ineanes 55.4 49.6 47 .1 53.4 55.2 38.2 
Taxes on Personal 
Incomes 40.7 49 .4 52. 4 46.2 44.3 47.8 - --, -wages and Salaries 75.4 80. 2 74 .8 68 .8 68.4 69.6 

Capital Gains !2:.1 ~! ru ~ 26·2 £4.2 
Dividends, interest, 
trading incc.med n.a 52.3 93.1 92.0 98 .3 98.7 

Other 4.9 12.2 2.9 5.2 4.8 6.2 

Natural Resourcesc 2.6 1.8 2.3 
',P.roduc:tion and Trades 18.6 22 . 0 12.4 22.2 22.7 21.4 
Puxt:hase Taxes b 11.9 18 .5 
Value-lidded Tax 15.2 27.8 30.7 30.5 

lnqxn: t taxes 17.5 4.9 5.4 3.8 4.1 6.3 

Export Taxes 2.7 7.1 29.8 7.3 0.1 0.1 

Miscellaneous Taxes 4.5 2.9 2.1 2.2 2.5 2.2 

GDP (Millions of Pesos) 444271 ,1849263 9417089 17141694 28748889 45588462 

Share of Taxes in GO!? (%) 8. 24 11.82 ' 15.07 11.41 10.25 10.47 

SO\lrc:e: S.H.C.P., Indicadores TributarieS , various, years; SPP, 
DlroI, Estad!sticas IUst6ricas de ~cxn 1:\. de M., Infonne Anual, 1985 
a) Fmm 1981, Production and services 

b) From 1980 this tax was substituted by V .A. T. 

0) n.rring 1981 and ~982 production of oil tax. This tax along with oil exports' 

t-c)Xt1S l.rere substituted in 1!:183 by a single dut"j on the extraction of oil. 
Duties W",r(!Chos) are considered as non-tax income and are, therefore, not 
shown Oil the t.able. 

dl FrOlTl l'lGl, 'roo ITL reolassified the concepts so that CQllparison with 
:~lJ::~:."VJous years is only approximate. v 
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One of the main f eatur es of the 1977 income tax law 
(and subsequent years), . is the differentiation ~ ~t1ve 
and non-cuinul.ative 1no::m:!s. '!he idea behind this is that individuals 

with mor e t han one income source, adds them together to 
deterMine only one taxable base , in order to increase progres­
sivity . 

The ITL discusses two situations that can occur, dep­
ending on the level and sources of income of the taxable unit, 
which in the Mexican case is the individual (the law does not 
contemplate households or couples as t axable units). 
first situation, taxable income is l e ss t han 100, 000 

year. This means that income can be 

In the 
pesos a 
as high 

as 125 , 000, peSos, since a 
. In t his situation , the 

gross individual 
deduction of 20% is allowed by the law. 
following cases can be found: 

1) When taxable income aris,es f rom only one source, 
eq, work remunerations or professional services or capital 
income , only one taxable base is calculated. 

11) When taxable income comes from more than one ~, 
eq, labour {wor k 'remuner ations and/or profesional services) 
and capital. In this case, if individual i ncome originates 
f r om work remunerations and profesional services, only one 
taxable base is calculated . 
(any type) and capital (an.y 

I f t he earni ngs come from labour 
type) t hen t .wo taxable bases must 

be calcul ated , and the su.m ()f both must be less than 100,000 

pes os . 

The second situation resul ts when taxable income from 
one or variOUS sour ces exceeds 100 ,000 pesos a year, in which 
case only one taxabl e base i s calculated , and the individual 
is t axed accordi ng to its global income . 
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Dependinq on the situation t he taxpayer is confronted 
with, which is in turn a function of the type and level of 
income, it will be taxed according to either of two schedules : 
the one in article 75 of the law, or the schedule in article 
86. The latter is more progresive than the former, as it 
intends to tax the individual's global income and applies when 
the taxable base exceeds 100 000 pesos per year. Article 75 
of the law is used for oases i) and ii) of the first situation 
mentioned. 

An important aspect of the l aw, is the fact that the 
minimum legal wage, which is determined annually (and some­

. times more often) by the government, is exempt from taxes and 
contributions. This means that peopl e with incomes balow the 
legal minimum are outside the ITL, and are therefore neutral 
for tax analysis. 

An issue that has been the subject of debate in the 
last years, is the interaction between personal (taxable) 
income accruing to the individual direc t ly and taxable income 
which he receives as owner of an enterprise. In other words, 
the problem is the composition of the taxable base for business 
owners, because its calculation implies not only legal e1~ts 
from personal income taxation , but also from that part of the 
law dealing with taxation of corporate i ncome. 

Because of thiS, the distinction that the ITL makes 
between enterprises as major and minor taxpayers (causantes 
mayores y menores), according to their yearly gross income, 
is of particular importance. If it is less than or equal to 
1,500,000 pesos, they are classified as minor taxpayers; 
enterprises whose income is more than 1,500,000 pesos a year 
are major taxpayers . In the first case, the ITL stipulates 

. a flat rate of 5% on gross income. In the case of major 
taxpayers, the average corporation income tax rate in 1977 
was 40% . These elements, as well as others on dividends , . 
will be put together at the moment of calculating the data 

base and performing the simulations . 
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3. THE DATA BASE. 

The simulations performed in this paper, used a tax 
data file generated from the 1977 Income and Expenditure 
Survey (ENIG77), carried out by the Secretar!a de Proqrama­
ci6n y Presupuesto (SPP, 1977, 1977a). The data file was 
constructed by grossing up the income categories reported i n 
the survey and calculating the base year tax variables. The 
reader is referred to appendix A for a detailed account of 
these calculations, as we present here only a brief summary. 

3.1 Methodology for Grossing Up Income3 • 

A serious problem when using the ENIG77 as data base 
for tax analysis, is the fact that income is' reported net of 
t.axes, of social security contributions and of other deductions , 
and that no tax payments and rates appear in the su~either. 
This means that gross income and all associated tax variables 
have to be found from net income using numerical techniques 
to obtain the final result, that is, a microdata set composed 

f the taxable units in the survey which fall within the 
Income Tax Law regime. 

In order to gross up income , we have to proceed in 
two steps. The first one is to annualise the variables, since 
the ENIG77 is a six-monthly survey4. 

The second step is to use the annualised data to 
produ.ce the file of gross individual income and tax variables 
in the base year. Although the idea is qUite simple, ie, to 
find the antount of taxes paid by each individual starting 
from its net income, some items \..rere particularly difficult 
to calculate. In order to do thi s, we used the 1977 Income 

3. This section draws from previous work on tax incidence by Gil Diaz (1985). 
4. Strictly speaking, the tapes used in this study reported inoome on a 

monthly basis. SO, the figures were first mu:j.tiplied by a factor of 6. 



Tax Law and reversed numerically the mechanisms of tax ae­
termination that appear therein. The numerical techniques 
and the assumptions needed to annualise and to gross up inoooe 
are discussed in appendix A, as well as the details of the 
calculations. 

3.2 Calculation of Tax payments and of Effective Tax Rates. 

The final purpose of calculating the data, was the 
obtention of taxes paid by each taxable unit in the sample 
and o~ the effective tax rates associated (ERT's). 

The effective rate of taxation is defined as the ratio 
of total tax payments to gross income (Gyh), that is, income 
gross of all deductions5 • 

where 

Th ~ Total tax liapilities of individual h 

Giyh = Total gross income of individual h 

5. 'i'hc dclin.i.tioM of effective and marginal rates of Ul'll'ation follow 
MJflgrave (1980), pp. 372-374 . Note, hoNever, that sme authors, eg, 
Kl.ng and Mlerton ( ), use a sanewhat modified t m:mino] ogy I 
caliing effective rate of taxation, what we call he:r.e , marginal 
rate of taxation , that is, the derivat1.ve of taxes with respect 
to ino:lme. 

. , 
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Total gross inoome is just the sum of the (gross) 
income oategories for each individual found when calculating 
the tax data base, referred to as NASTERF from now on. Note 
that the i subscript indicates income categories in table 

6 A.i .. 

The ca1culat~on~ of total tax payments, Th, were made 
in two -steps, once again following the mechanisms of the law. 
In the first one, we accumulated the income oategories which, 
according to the law, must be declared jointly, and determined 
a unique taxable base, a "cumulative taxable base" (ATBh), 
with which we obtained the oorrespondin~ tax payments, TACh, 
that is: 

(3.4) 

6. The j no;"JIe categodes in questi(1n are: .11, 152, 121, 122, 123, 124, 
131, 132 and 133. In the follCMing equations only the 
]:w.t b.o digits are used. 
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\.mere the numbered subscripts indicatG the types of income 
to be globalised (accumulated), and , 

= Taxable income of type i, individual h 

• Tax on lower limit faced by all individuals in 
tax bracket t 

= Marqinal tax rate for all individuals. in tax 
braoket· t 

= Lower taxable income limit faced by all indi.viduals 
in t ax bracket t 

In the second step, we calculated tax pa:yn-mts from 
income categories which are not cumulative in the following 
way: 7 

h 
T22 = -h 

Y22 - N~2 

h - h -h T23 
= Yi3- NY23 

(3.5) 

h - h -h 
T32 = Yj2 - NYj2 

'rh 
33 = (0.4) ~~ + ( • 21) (Nyh 

33 
x 1.27) 

7. The variable BG22. business incane, appears in equation (3.3) when 
it is defDled for a major ~~yer. in which case it is globalized. 
WhP.n it apPE'MS in equation (3.5) . it belongs to a minor taxpayer 
IJ!ld is taxed at a flat rate of 5% , and not accumulated. 
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'l'he first three equations define tax payments as the 
difference between gross and net (Ny i

h ) income. The fourth 
equation deals with tax payments from dividends and the 

details are given in appendix A. 

Total tax payments are; 

= (3.6) 

where the subscripts refer to the last two digits of t he in­
come categories in table A.I, and TACh is the level of cumu­
lative tax payments . 

3.3 . MASTERF: A Data File for Tax Microsimulations 

The completed data base contains a total of 92 va­
riables per taxable unit, and there are 10747 cases in the 
sample which were defined as taxpayers8 • The variables are 
qrouped into i) economic and socio-demogr.aphic characteris tics 

of the household to which the taxable unit belongs 
ii) same as before, for the individual/ iii) gross 

and net income by types and, 1v) tax variables, ie, tax 

liabilities and tax rates. When the sample is expanded, the 
number of taxable units represented is 10005 216, out ot a 
tot.al of 11115142 households . This gives an average of 0.9 
taxpayers per household. Full documentation and description 
Of MASTEnF can be found in Baille t (1986). 

8. Originally, the sarep1e of incane earners consisted of 18044 cases. 
l!ciWever, we left out of MASTERF, by assumption, tOOse cases with a 
gross income under 4800 pesos, ie , the lowest l imit in the taxable 
incx'tne schedule. Below this l.imit , individuals are assumed to pay 
no tru.."Cs. 
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4. Resul ts in the Yea'r 'of Reference and Simulations 

Performed. 

This section discusses the results of the simulations; 
they aim at showing how tax changes affect the taxable units . 
Such tax changes correspond to actual policies implemented by 
the Mexican government in some cases, while t hey are of a more 
expl oratory type in others . First, we describe the results 
in the year of study . 

4.1 ' The' Tax Sys'tern 'inl"977'r some Analysis. 

Table 4.1 shows the rp.sults grouped by taxable income 
brackets, those in article 75 of the law, expanding the sample 
to the population. The overall effective tax rate is 16.7%. 

The effective rates of taxation whi ch appl y to each income 
bracket show the degree of pr ogressiv1ty of the tax system, 
as they a r e calculated with respect to income gross of per­
sOnal exemptions and deductions. 

Figure 4.1 s hows this clearly, where an overall smooth 
pattern of progressivity emerges. This pattern can however 
be divided in thr ee segments . The first one includes income 
brackets 2 t o 11 and is almost flat . The second ' one stretches 
from bracket 12 t o 22 with gr adua l increases and the last one, 
including the ~op income brackets shows a much higher degree 
of progressivity.ln particular, the sudden i ncr ease found -
between groups 25 and 27 is due to its income composition and 
statistical representativity in the sample , as will be seen 
below. 

The. weighted marginal tax rates appearing in column 
(5) of table 4.1, were calculated for each group as fo l lows: 
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TABLE 4.1 

TAX RATES AND REVENUE SHARES BY TAXABLE INCOME GROUPS, 19778 

(Taxpayers and Percentages) 

TaXable Inccroe NUmber of Number of Effective Rates ~1e1qhted Tax I Re.ven 
Bracket Taxable Taxable of Taxation Marqina.l Sham 

(1) tJnitsC Unitsd (4) TaX Rates (6) 
(2) (3) (5) 

1 0 0 0.0 0.0 0.0 
2 222 247540 3.977 1.580 0.038 

3 215 244456 4.311 1.690 0.049 
4 95 97441 ' 3.447 1.780 0.017 
5 160 173134 4.480 1.910 0.045 
6 120 133451 3.857 2.190 0.034 
7 564 596600 4.309 2.608 0.221 
8 197 194498 3.173 3.865 0.073 
9 96, 77866 3.083 5.250 0.037 

10 843 718761 2.899 8.928 0.490 
'11 2293 2054744 4.365 12.891 2.637 
12 1507 1387485 6.010 16.482 3.119 
13 927 825364 7.480 17.011 2.756 
14 683 651507 8.408 17.187 2.884 
15 613 592340 9.469 18.135 3.434 
16 378 327488 10.306 19.466 2.340 
17 198 180874 11.160 20.698 1.522 

18 544 496501 12.064 22.814 5.251 
19 312 279547 13.788 25.382 4.096 
20 236 228896 15.482 26.871 4.560 
21 153 131590 17.410 29.836 3.5:>'0 
22 164 143231 ' 19.492 34.204 5.169 
23 95 86912 21.653 39.508 4.403 
24 50 51842 24.878 43.005 3.651 
25. 24 23687 26.323 45.980 2.038 
26 18 16634 29.004 4B.300 1.745 
27 40 42829 40.671 49.088 45.874 

TOtAL 10747 10005216 16.750 138111. 7Ei 

Source: ()!,In calculations 
a) All results are calculated for the expanded sample 
11) Millions of 1977 pesos 
0) In tho sample! ie, MASTERF 
d) Expanded samp e 
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Ht 
(ATBh h mt E • e ) 

h=l 
WHRt = h&t .100 ,~t 

Ht 
l: (ATBh 

• eh ) 
h=l 
het (4.1) 

t .- 1,2, ••• ,27 

where eh is the expansion. factor of individual hand H
t 

the 
,number of taxpayers in group t. 

Note that the marginal rate for the group is the same 
as the individual rate, whenever we are dealing with taxable 
income which is not the result of adding up incomes of the 

cumulative and non-cumulative types. When this happens, the 
value of the marginal rate for the group is no longer the 
same as for the individual. The progressivity of the marginal 
rate schedule is very pronounced all along the income scale, 
apart from groups 12 to 15, where it tends to be flatter. 

In terms of revenue shares, the first 10 groups, 
accounting for 25% of the population, contribute with only 
0.7% of total revenue. The last 3.6% of the population, groups 

22 to 27, contribute with almost 63% of the revenue, and, what 
could be called the "middle classes", 71 .4% of the population, 

" add the remaining 36.3% to revenue. It would seem that the 
tax schedule is imposing a rather heavy burden on the lower 
and upper classes when compared to t.he "middle classes", which 

are relatively better off. From the point of view of r evenue, 
the contribution of the lower classes is negligible and that 
of the middle classes quite low. This indicates the need for-
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introduci ng tax policies in orde r to make the middle part of 

the tax schedule more progress ive , so as to increase the re­
venue share of the "middle classes", and the lower part less 
progresSive , without any noticeable loss of revenue. This 
conclusion is supported by the fact that for groups 2 to 7, 
the effecti-,ve rate of taxation is higher than the marginal 
rate, indicating that due to the income composition of such 
groups, they are, as a matter of fact, bearing a heavy burden. 

However, the average figure reported cove r individual 
situations within each group. For example , look i ng at table 
4.2, in group 2 the range of effective rates found is from 
O.7% , to 17.4%, ie, 16.7%, while the average is 3.8%. Similarly, 
the range in group 16 is 7.6% from 5% to 12.6%, and an average 

of 10.3%. For the top group, the corresponding values are 
32 . 3%, 17.7% and 50% . 

The coefficient of variation shown in columm (6), in­

d1.cates the percentage that represents the standard deviation 
in the mean, and, as such , is a measure of the dispersion of 
the ERT in each group. Thus, the tax groups with the l owest 
coeffi cients of variation, such as 16 and 19 are those with 
the more symmetrical and less spread distributions. In these 
groups, t ,he effective rates of taxation faced by the taxpayers 
are fairly similar. 

The classification by taxable income groups allows us 

to compare them in term of 
(tax) tratment to (income) 

horizontal equity, defined as equal 
9 equals If any group shOWS total 

equity , its dispersion should be zero, and the mean, median 
and mode should be equal. As the within-group inequity grows, 

9, 'Ibis definition follows again Musqraw (1980), pp. 242-243. 
Some authors define equity in terms of utility and consider issues 
such as work and l eisure , its relationship to utility and therefore 
its effects on equity. Given the soope of this work, we have not 
considered this view. 
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TAB L E 4.2 

JNl'RAGroUP CDMI?ARISCN OF ERr's BY TAXABLE lNCDME GroUP 

CPeroentageS) 

TaXable Average I.owest Highest 
InOOl'lE! ERr ERr ERr Ran~ 

a MXle C.V. 
Group 

(1) (2) (3) (4) (5) (6) (7) 

1 0 0 0 
2 3.8 0.7 17.4 16.7 63.15 5.0 

3 4.1 0.9 17.4 16.5 53.65 5. 0 
4 3.1 1.0 S.o 4.0 64.51 5.0 

5 4.2 1.1 5.0 3.9 35.71 5.0 

6 3.8 1.2 5.0 3.8 47.37 5.0 
7 4.1 1.3 17.4 ,l.~.1 51.22 5.0 

8 3.1 1.7 5.0 3.3 45.16 5.0 

9 3.1 2.3 17.4 15.1 70.97 2.4 

10 2.9 2.4 10.7 8.3 17.24 2.8 

11 4.3 2.9 17.4 14.5 16.28 4.2 

12 6.0 3.0 17.4 14.4 13.33 6.3 

13 7.5 3.8 17.4 13.6 13.33 7.2 

14 8.5 4.2 17.4 13.2 12.94 7.9 

15 9.5 5.0 17.4 12.4 12.63 9.0 

16 10.3 5.0 12.6 7.6 10.68 9.9 

17 11.2 7.4 24.2 16.8 14.205 10.4 

18 12.1 5.0 15.3 10.3 12.396 10.8 

19 13.9 10.0 16.9 7.0 10.79 12.5 

20 15.8 5.0 18.7 13.7 12.025 14.0 

21 17.4 15.0 20.3 5.4 10.92 15.9 

22 19.6 13.7 23 . 5 9.8 12.76 22.5 

23 22.0 15.8 26.3 10.6 12 . 73 19.1 

24 25.5 17.4 28.4 11.0 10.98 28.3 

25 26.0 16.1 31.4 15 . 3 16.92 25.1 

26 29.2 5.0 32.8 27.8 23.28 32.8 

27 43.4 17.7 50.0 32.3 20 . 97 50.0 

Source: OWn calculations 

Not-AS: a) The coefficient of variation is defined as t he standard 
deviation divided by the arithreti c rean and multiplied 
by 100. 
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its .dispersion should grow as well and, most certainly, the 
three measures mentioned would not be equal. We have thus, 
in the range and in the coefficient of variation, rough indi-
cators of inequity . 
27 show the highest 

According to this, groups 2, 
degree of inequity, and group 

17, 26 and 
B the ~st. 

In order to explain the dispersion found, we have taken 
a closer look at the individual cases, isolating six of them, 
three in low income brackets (group 2) and three in high iname 
brackets (group 27), with similar levels of taxable income but 
different effective rates .(table 4.3). 

The observed differences in rates, despite the similar 
levels of taxable income, are explained by the composition 
of income and by the Income Tax Law regulations. The figures 
in table 4.3 illustrate the fact that horizontal equity is 
not maintained for certain types of income, mainly capital 
income, as well as the importance of the income source, and 
the fact that there are some cases in which the structure of 
income means lower effective rates of taxation at higher 
levels of taxable income (case 3, high income), accentuating 
in this manner horizontal inequity. 

It can be concluded from these examples that the 
Income Tax Law is designed to tax more heavily capital income 
than work remunerations, and that horizontal equity is lost 
when similar levels of taxable income arise from different 
sources. Bes~s, the more diversified is the composition of 
1nc~' of an individual and the more this income is of the 
cumulative type, the higher the effective rate that he has to 
confront. This is the main reason explaining the results 
of simulation 1, below. 
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TABLE 4.3 

HORIZONTAL INEQUITY: SELECTED CASES 

(1977 pesos) 

A) Low Levels of income 

Concept Case 1 Case 2 

Taxable income 5607.9 5494.5 
Tax payments 46.5 274.6 
Marginal rate 1.5n 0.0 
Effective rate 0.83% 5% 

Types of income 

Other cumulative 5607.9 0 
incomec 

Business incomed 0 5494.5 
Non-cumulative incomee 0 0 

B) High levels of income 

COncept Case 1 Case 2 

Taxable income 555478.1 530085.7 

Tax payments 98443.7 265042.8 

Marginal rate 34.5% 50% 
Effective rate 17.7% 50% 

Types of Income 

Wages and salaries . 240857.2 0 

Other cumulative 0 530085.711 

income 
Dividends 0 0 
Interests 254406.6 0 

Sou.t'Ce: o.m calculations 

a) Bus1ness ino::me: major taxpayer 

b) Aents of cand 

c) ~..nts of houses 

d) Mmor taxpayer: Non-cumulative inCClTE!. 

0) Interest inac:me 

Case 3 

5579.2 
970.6 

0.0 
17.4% 

0 

O . 

5579.2 

Case 3 

1711892.7 
679212 . 6 

8.9% 

39.7% 

0 

26170.2b 

1685722.5 
0 
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4.1.1 The Tax System in 1977: Classi fication by half-deciles 

Several works on tax incidence pr esent the resultR 

ranking taxable income of the groups s t l.l.died by decHes or 
10 -half-deciles. This method, which ranks raxable un i ts from 

the lowest to the highest level of income, has SOMe limitations 
to show the degree of progressivity of a taxable system, be­

cause it depends critically on the current distribution of 
income as opposed to the tax system itself. 

However, for purposes of comparison with previous 
studies and in order to obtain a different picture of the tax 
,system, we have done the calculation ranking the agents by 

half-deciles. The results are shown in table 4.4 and figures 
4.2 and 4.3. The general effective tax rate is 17.5. Column 
(5) shows the income-weighted marginal tax rate and columns 
(6) and (7) the revenue shares for each group , for the sample 

and for the country. 

The structure of the shares is quite inte r esting • 

First, we note that the revenue shares are almost identical 
before and after the expansion of the sample. Second, the 
contribution to tax revenue is heavily concentrated in the 
last 5 half-deciles, with 87% of the total. This result sholvs 
the high concentration of income in the upper tail of t he dis­
tribution, and the fact that the personal inco~e tax structure 
becomes highly progressive for the highest income groups. This 
can be observed in column (3) of table 4.4 and on figure 4.2. 

10. See, for example, M..lsgrave et a1., (1974) , Pec:hm..m and Okner, (1974) 
and Gil Oiaz, (1985). 
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TABLE 4.4 

TAX RATES AND REVENUES BY HALF-DECILES I N 1977 

Half a Nr. of 
Deciles Taxable 

un1tsC 

(1) (2) 

1 538 

2 538 

3 538 

4 538 

5 538 

6 538 
7 538 

8 537 
9 537 

10 537 

11 537 

12 537 

13 537 

14 537 

15 537 

16 537 
17 537 

18 537 

19 537 
20 537 

TOTAL 10747.0 

(Percertages) . .. 

Efect1ve 
Rate of 
Taxation 

(3) 

3.803 

3.967 

3.633 
3. 528 

3.055 
4.096 
4.377 

4. 373 

4.963 

5 . 725 

5.997 

6.606 
7.319 

8.248 

8.789 

9.475 

10. 797 

12 .083 
14.715 

32 . 475 

17.500a 

Maan 
Marginal 

Tax 
Rate 

(4) 

0.523 

0.668 
1. 662 

9.585 

9.172 
12.359 
13. 336 

13. 004 

13. 329 

15.294 
16.365 

16.732 

17.001 

17.420 

17.719 

18.577 
20 . 433 

23.228 
26.525 

36.757 

Source; Om calculations 

l-eighted 
Marginal 

Tax 
Rate 

(5) 

1.683 

2.408 

3.789 
10. 364 

9.290 
12.522 

13.639 
13.088 

13.432 
15 .434 

16 .547 

16.595 
16.944 

17. 304 

17.586 

18.382 

20.322 

22 . 984 
26. 246 
39.243 

Tax 
:A3venue 
Share 

Sanple 
(6) 

0.076 

0.124 

0.176 
0.340 

0.341 
0.495 
0.580 

0. 612 

0. 734 
0.911 

1.027 

1.240 
1.474 

1.863 

2.191 

2. 711 

3.544 

4.856 
7.896 

68. 809 

Tax 
:A3venue 
Share 

Expanded 
(7) 

0.105 

0.164 

0.222 

0.393 
0.340 

0.511 
0.624 

0. 621 
0.876 
1.076 

0.999 

1. 3t!1 

1.565 

2.001 

2.505 

3.035 

3. 713 

5.207 
8.665 

66 .036 

87724.1b 

Notes: a) The overal effective rate of taxation is calculated on the sarrple and 
d1ffe rs slightly from that obtained for the whole population. 

b) .Millions of pesos. 
c) In order to horrogenize the groups, an extr a taxpayer has been included 

in half-deci les 1 to 7. 



Figu~e 4.2 
T loX I[I:t:lDiZNCE. 1977 HALF INCCME DECl1.ES 

~~ ~--------------------------------------------------------~ 

25 
2 

~ 
~ I .... 
a1 .,.. 

I 
.)5 

5 

1 2 3 4 5 3 7 89m n a D W m mu m m ~ 

H2!f ~ 03C!k:·1 
+ t~RslH 



~. -27-

The graph shows that the tax system is slightly progres­
sive, almost proportional, for the first 8 half-income deciles, 
becoming more and more progressive after that, ~nd ending up 
with a sudden increase between half- deciles 18 and 20. The 
reasons of this behaviour can tie found mainly in the composi­
tion of taxable income. This income is basically wages and 
salaries at low and middle levels of earnings, with a small 
dispersion and fairly similar effective rates of taxation. 
As individuals become richer, their sources of income t end to 
diversify, with capital income playing a more important role 
in its composition. Thus, the proportion of taxes paid with 
respect to income grows rapidly. 

With respect to the pattern of progressivity in figure 
4 .• 2, it is interesting to compare Gil D1az's (1985) findings 
and ours, displayed in figure 4.3. Although the concepts of 
effective rate of taxation are not strictly equivalent in both 
studies due to the income concept used, they are similar enough 
so as to allow for a good comparison. Note also that despite 
the similarities of the results, both studies proceeded in a 
fairly different way to obtain them, and that in our case we 
worked with a highly disaggregated file of taxable units. 

First, observe that our rates are, on average, lower 
than his. Second, the s i milarity of the rates bet.ween half­
daciles 2 and 10 an 18-20 is quite high; third, the behaviour 
of the effective rates between groups 11 and 17 is markedly 
different . While we obtain a rather smooth, progressive pattern, 
Gil 01az obtains a highly uneven pattern, that he attributes 
to the individual income tax and in particular to differences 

11 -in the composition of income of such groups • 

Wi.thout trying to elucidate the numerous methodological 
and statist.ical aspects which explain the differences found , 

11. 'file rntE"S of taxation used for figure 5.2 can be found in Gil Oiaz 
(l.9fl5), p. 69, t.;ilile 4.6 column 4. 
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both studies point towards a fiscal system moderately progres­

sive, near proportional, at low levels of income, becomin~ 
steadily progressive after the 10th half~decile, and ending up 
with a bru~que increase in the rate of progress i vity at high 
levels of income. 

4.1.2. A decomposition' o'f the 1977 Tax SchedulJ2. 

We showed in previous sections the way in which the 
tax schedule is organized, that is, in taxable income brackets 
with a corresponding fixed amount, or quota , and a marginal 
,tax rate which applies to the income resulting from the dif­
ference between the taxable base and the lower limit of the 
relevant bracket. In this way, the t ax schedule can be seen 
as a "table" which is confronted by the. taxpayer , once he has 
calcnlated his taxable base, and that indicates him, how much 
taxes to pay as a function of the fixed quota and the ~arginal 
tax rate. 

Another way of analysing and describing the tax system 
in 1977 is by reinterpreting the schedule in terms of marginal 
t ax ratas, eliminating the fixed quotas and showing individual 
tax payments as a function only o f marginal tax rates, ie, the 
tax rate of the bracket relevant to that person, and a fraction 
of the tax liabilities paid according to the marginal rates 
of each of the previous income brackets . If we let T be total 
tax payments iri the economy, we can express the decomposition 
of the tax schedule in its most general form as followsl~ 

12. 'n1anks to J. Seade for the initi al idea of this deOOllpOsition. 
13. Note that. there are no taxpayers in bracket 1 since they are tcuc­

E"..xenpt, and that the marginal rate is <'erc. 
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• • 
• 

• • 

(4.2) 

H '" i Ht = Total number of t.aJq:>a.yers in the popul ation 

m1, .. · '~7 = Marginal tax rates (m1=0) 

il, ... , ~7 = revels of individual taxabl e income by bracket (~"'o) 

- -Yl""'Y26 = upper and lower limits of the taxable income brackets 

r1, fU = IDwest and highest fjxed quotas . 
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E,ach term in the equation is formed py two parts. The 
first one represents the taxpayers falling in that bracket; 
the second one is the rest of taxpayers whose payments contri­
bute somewhat to that particular bracket, when such payments 
are expressed as a succession of amounts determined by the 
marginal rates. 

In fact, equation (4.2) is an alternative way of 
calculating total tax liabilities which were previously found 
by means of equations (AS) in appendix A. At the individual 
level, the previous expression reduces to: 

(4.3) 

",here the subscr ipt t, denotes the bracket in which taxable 
income of individual h, y~, falls. Y~ can in f act be seen as 
a parameter which limits the extension of the equation. Thus, 
if Y~ for a given individual falls in the highest brack.et, 
t he equation giving its tax liability will contain 26 terms 
as well as the fixed upper quota, fU; if it falls in bracket 

, u 
10, it will contain 9 term and no f , and so on. Combining 
expressions (4.2) and (4 .3) we can obtain total tax payments 
per group. 

" 
To make the idea more preCise, suppo se that the eco-

nomy is formed by only three taxpayers, with different 
taxable incomes, one in bracket 3, one in bracket 4, and one 
in bracket 5. According to expression (4.31, the taxpayer's 
liabilities would be: 
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~ f1 + l1I;z (Y2 - Yll + ~ 1 -= (Y3 - Y2) 

~ = f1 + l1I;z (Y2 - Yl' + ~ (Y3 - Y2) + 'm4 (~ - Y3) 

T3 f1 + l1I;z {Y2 - Yll + ~ (Y3 - Y2) -" - (~ - Y41 = + m4 (Y4 - Y3) + mS 5 

(4.4) 

The amount of taxes paid by the three taxable units 
up to bracket number 2 is exactly the same, because only 
constants enter the calculation. However, from bracket 3 
onwards, the amount of taxes paid by each individual will be 
different according to whether their taxable income falls in 
that bracket or not. If we add vertically the £1 terms and 
th~ terms in parenthesis on the right hand side of expression 
(4.4) we find, firstly, total fixed minimum payments, and, 
secondly, total taxable income in each bracket of the law to 
which the same marginal rate applies. For example, the ver­
tical addition of the 3th. terms, gives us total t axable in­
come in the economy in bracket 3, which is taxed according 
to M). We call t.his sum, total incomes in each bracket. 

The advant.ages of calculating individual fiscal pay­
ments in t his way are that, if we know the total amount of 
taxable income which is taxed according to each of the mar­
ginal rates in the law, we can inmediately know the effects 

' on tax revenue of: il changes in those rates; iil changes in 
the width of the brackets, ana iii) changes in taxable income 
itself . This information can be used to answer a great va­
riety of questions, in which any of the variables intervening 
in the decomposition formula appear, as discussed below. 
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We performed the calculations just illustr ated to t he 

expanded sample in MASTERF, and the results were aggregated 

accordin~ to the brackets in the law. Table 4.5 shows the 
final outcome. Note that the results obtained with table 4.5 
apply only to individuals whose income is of the cumulative 
type. 

In column (5), we have the results of t he vertical 

sum of the marginal terms in each group, ie, the marginal in­
comes in each bracket , and in column (6) the vertical sum of 
total differences in the extended formula for tax payments, 
ie, the verticai sum of the differences' between the highest 
and lowest entries in each bracket, and of the differences 
between the taxable income level for each individual and the 
lower limit in the bracket, what we called above, total in­
COmes in each bracket. In this way column (5) i s contained 
in column (6). Column (7) is the product o f columns (4) and 
(6) plus the fixed lower quotas in column (3) . Addi ng the 
tot,a1 results in column (7) and the fixed upper quotas , we 

obtain total tax payments in 1977 due to inco~e of cumulative 
type (see notes ;/.) and 1il in table 4.5). 

Section 4.2.2 shows one of the appl i cations of the 
decomposition of the tax schedule. 
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TABLE 4 . 5 

DECOMPOSITION OF THE INCOME TAX SCHEDULE 

(Thousands of Pesos) 

TolXIIble Nr of F1la!d 
. 

Total :moo-Marginal Marqinal :m- 'l'otal. 'l'aK 
• Int>:m3 Taxpayers IoNer Tax o:mes :Ln each Il1!!S in Each PaY!l!9llts 

Itt'ad.:et C)l:)tu Rate Brackets , Bracket (3)+C<4h~ (6)] 
(1) (2) (3) (4) (5) (6) (7) 

1 0 0.0 0.0 0.0 0.0 0.0 
2 69603 2349.1 0.0158 25596.4 8324244.0 133972.2 
3 50528 1705. 3 0.0169 23534.9 8273675.0 141530.4 
4 44266 1494.0 0.0178 20931.4 8228579.0 147962.7 
5 25086 846.7 0.0191 12396.6 8195964.5 157369.6 
6 41486 1400.1 0.0219 18554.4 8162296.0 180154.4 
7 133700 4512.4 0.0264 272563.9 40349724 .0 1069745.1 
8 114181 ' 3853.6 0.0393 260636.0 39789728.0 1567589.8 , 67442 2276.2 0.0536 140801.8 39346229 .0 2111234 .0 

10' 713765 24089.6 0.0894 1891960. 5 37671420.0 3391914.5 
11 2056754 69415.4 0.1291 ' 10363831.0 62177880.0 8096579.0 
12 1375826 46434.1 0.1653 6361733.0 44967848.0 7479619.5 
13 816265 27549.0 0.1705 3346831.3 34116796.0 5644462.5 
14 644836 21763.2 0.1722 2277950.3 26057534.0 4646630.5 
15 SaSa57 19873.9 0.1815 2681470. 0 21608086.0 3941741.5 ..... . 
16 321867 10663.0 0.1950 1579159. 0 17415822.0 3406948.0 
17 • 177545 5992.2 0.2081 687865.6 14820086.0 3090052.0 
18 482728 16292.1 0.2290 4091527 .0 27836752. 0 6390908.0 
19 275236 9289.2 0.2546 2219043.0 19350612.0 4937991.5 

~ 20 231160 7801.6 0.2690 2696501.0 17196156. 0 4630877.5 
21 13711lS 4630.0 0.2987 2069953.8 12444089. 0 3721679.5 
22 140657 4753.9 0. 3445 3699592.0 15996406.0 5515516.0 
23 85810 2896.1 0.3990 2054505.9 9202703.0 3674774.0 
24 49033 1654.9 0.4310 1567090.4 5773319. 0 24B99S4.8 
25 22019 770.1 0.4650 585991.3 3423080 .0 1592502.4 
25 15547 524.7 0.4830 436253.4 2975294.S 1437591.9 
'n 31738 1071.2 0.5000 10547424. 0 105~7424. 0 5274783.0 

TOTAL 8714121 294101.6 59933696 .0 54501)9792.0 85073992.0 

• 
SOUrtle: ()m calculatiQns and article 75 of the 1977 In<X!ne Tax law. 

Not.esl i) 'Io1:al. tax paynents due to incare of cumulative type :Ln the populatiOn, 
axe arrived at as follows. "\ 
or ~ 05073992.0 + 2650155 .0 = 87724147.0 tllcrusands of pesos. 

U) Fixed upper quota of 83501 pesos /taxpayer. not SOO<Oll in the table, :/.G 
an adj uslm'lnt needed :Ln the upper end of tr.e tax schedule (bracket 27 only), 
1n oIder to taka into account the increase in progressivity at that end. 
The total, 31738 x 93.501 m ~650155 thousands of pesos, be<:xlmes part of 
global tax payrrent9. see equation 4.1. 
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4 .• 2 The Simulations 

Mont incidence studies establish translation hypotheses 
about who, in the end, is to bear the tax burden. Pec.hman and 
Okner (1977) and Musgrave et al. (1975), eg , simulated changes 
in the translation hypothesis concerning the distribution of 
the tax burden, and analyzed the effects of this on the progres­
sivity of the system. However, the main hypot hesis in this 
work is that such translation of the burden does not exist in 
this context and that the incidence of taxation falls c~etely 
on the taxpayer ., Although it could be argued that, for example, 
,taxes on entrepreneurial income and on dividends are shifted for­
ward to consumers, we keep the assumption that they are not, 
and that these taxes are borne by the owner of the enterprise, 
or the recipient of the diVidend. 

It is important to bear in mind t,hat this is a s t udy 
on direct t axation of individual income, and that the central 
idea is to analyze how change.s in tax policy affec t the welfare 
of the taxable units. Because of thi s, and because shift ing 
forward taxes on personal income is less likely to happen than 
shifting forward indirect taxes, we assume that the tax burden 
is totally absorbed by the taxpayer . 

In this paper we provide a set of simulations which 
aims at an~ing questions of two bas i c types . The first one 
could be called "policy-oriented" questions, such as the 

" effects of past (and prospective) changes in the Income Tax 
Lax on the incidence of taxation; the second type of questj.ons 
bas a more methodological purpose in the sense that it 1lus­
trates how the reinterpretation of the tax schedule in the 
tTL developed in section 4.1.2, can be used to greatly s~lifY 
the application of thi s framework to other questions or 

problems . 
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4.2.1. Simulation 1. Accumulating Taxable Income. 

The first simulation performed deals with the fiscal 
treatment of the two basiC types of income accruing to a 
taxable unit: income which has to be accumulated in order to 
determine the taxable base, and income which is taxed aaxrding 
to a regime of flat rates and need not be accumulated. The 
four types of non cumUlative income are i) "income from "house 
industries·, ii) interest income, iii) "income from the owner­
ships of small business (minor taxpayers), and iv) divi dends . 

Even before 1977, the tendency of the Mexican ~t 
has been to increase the degree of accumUlation of income 
forming part of the taxable base, thus expanding the size of 
the latter, reducing tax avoidance and therefore increasing 
revenue. 

In this simUlation we assumed that all types of income 
are to be accumulated in only one taxable base per individual, 
and recalculated the tax liabilities and associated rates. 
Of course, only those taxable units with at least one type Of 
non-cumulative income in the base year were affected by the 
Simulation. Individuals whose only source of taxable income 
in the reference year was of the cumulative type, remained 
without change. As in the previous exercise , gross income 
and the tax rate schedule are kept at their original levels; 
the only parameter changing is the taxable base. 

There are some pOints concernning the simulation that 
should be noted now. First, the effect of this simulation on 
taxpayers is to homogenize them into a single group which is 
taxed according to a taxable base resulting f rom the sum of 
all types of income that the individual receives. This means 
that the income bracket classification criteria used before, 
is not strictly comparable to the one used now . ~useof tills, 
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the results obtained in this simulation were compared to t he 
effective rates of taxation in the year of reference,' obtained 
from taxpayers with at least one type of cumulative income, 
leaving a~ide all categories of non-cumulative income. 
The , Com parison is then ma d .'e b'etween ' 
the proqressivity of the tax system in the year of reference 
for incomes of the cumulative type only, and the simulated 
progressivity which assumes that all income is cumulative. 
This eliminates the distorsions in the comparison of the rates 
that would be included, had we taken all types of income in 
the base year. 

Second, the revenue shar es and overall effective rates 
in the simulation are compared to the general results in table 
4.1, and not to the particular results in the subset fo tax­
payers with at least one type of cumulative income. 

Table 4.6 shows the results. Column (3) is the re­
ference value of ERT's for the subset of taxpayers with 
cumulative incomes, while the rest of the table deals with the 

simulation's results. The total increase in the overall ef-
fective rate of taxation and in revenue is 9 .7 %. 

The effects on the progressivity of the tax system 
are not particularly important, despite the significant increase 
in the ERT and in revenue. Figure 4.4 shows this clearly. 
It is only at th~ extremes that we find changes worth noticing, 
as the rest of the effective rates practically do not move. 

When we compare the effective rates in brackets 2 to 
10 in table 4.1, that is, the rates considering incomes of 
cumulative and non-cumulative type, to the rates obtained in 
this simulation, we observe a substantial decrease . These 
groups were subject to a flat rate on non-cumulative income 
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'\>.. , TABLE 4.6 

ACCUMULATING TAXABLE INCOMEa 

(Taxpayers and Percentages) 

--.--
Taxable Number of Effective Effective Weighted Tax Pevenue 
Ihccrte Taxable Rates of Rates of Marginal Share 
D:racket Units Taxation: Taxation: Tax Rates 

Refexence S:iJmllat:/.on 
(1) (2) (3) (4) (5) (6) 

1 0 0.0 0.0 0.0 0.0 
2 247540 0.705 0.784 1.580 0.007 

3 244456 0.792 0.928 1.690 0.010 
4 97441 1.01~ 1.017 1.780 0.005 

5 173134 1.121 1.107 1.910 0.010 
6 133451 1.214 1.211 2.190 0. 010 
7 596600 1.497 1.528 2.640 0.071 

8 194498 2.026 1.982 3.930 0.041 
9 77866 2.578 2.578 5.360 0.028 

10 718761 2.855 2.864 8.940 0.441 
11 2062216 4.360 4.368 12.910 2.413 

12 1391454 6.029 6.043 16.530 2.869 

13 830866 7.516 7.528 17.050 2.551 

14 644462 8.475 8.484 72.220 2.632 

15 592269 9.510 '9.513 18.150 2.153 

16 329276 10.339 10.355 19.500 2.159 

17 179915 11.105 11.120 20.810 1.384 

18 492254 12.149 21.169 22.900 4.804 
19 273977 13.854 13.836 25.460 3.684 
20 228058 15.555 15.539 26.900 4.158 

21 133547 17.425 17.431 29.870 3.265 

. 22 145088 19.594 19.630 34.450 4.828 

23 83296 22.058 21.986 39.900 3.924 
. 24 52692 25.304 25.320 43.100 3.444 

25 22639 26.753 26.935 46.500 1.825 
26 1R187 30.579 30.596 48.300 1.852 

27 41276 46.753 49.336 50.000 50.432 

TOTAL 1.0005216 12.85 18.38 151548.3b 

Souroe: Own calculations 
a) F.xpanded 5arrq?le. All results apart fran <Xllumn (3) refer to the simulation 
b) Millions of 1977 pesos 
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in the base year of. 5%, which gave rise to effective rates 
of around 3.5% in average. After accumulating income into 
one taxable base, subject to the (legal) marginal tax rates 
regime, these taxpayers were taxed according to' rates below 
5%,. inducing much smaller effective rates, a point which 
explains the results. 

A similar argument, but reversed, explains the in­
creases in effective rates at the other end of the tax sche­
dule, groups 19 to 26, and, in particular group 27 which 
shows an increase of 5.5% in its rate. For these groups, 
income globali~~tion means an extended taxable base and a 
change of tax bracket to a higher one, where the marginal 
rate is superior. Needless to say, tax payments also 1nc~e 
for such taxpayers. 

It can be seen that accumulating taxable income hits 
basically the extreme income groups, affecting the middle 
brackets only slightly. In this exerCise, practically all of 
the adjustment is borne by groups 2 t .o 9 and 27. The former 
have a drastic reduction in effective rates and revenue, while 
the opposite is true for the latter. 

This is due to the composj.tion of income of such 
groups. In particular, we find in the top income bracket most 
individuals IV'ith ear.nings from dividends and interest payments, 
the two main components of noncumulative income in the year. of 
study. For this group, the reform simulated has an important 
effect because its taxable base is increased substantially 
when noncumulative income becomes part of it. 

A similar phenomenon explains whl' the middle groups 
are practically not affected by the reform. These groups 
obtain their. income from essentj.ally one source of cumulative 
type (wages and salaries), so when the policy is implemented, 
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they are not affected, unless in the composition of income 
for the individual cases, there are one or more sources of 
the noncumulative type. 

There is, then, an inver se relationship between inooos 
composition and the effectiveness of the policy. The reform 
wil.l be more effective, the more diversified the sources of 
income ,are, and less effective as taxable income comes from 
only one source of cumulative income or of noncumulative low 
level income. The rule for implementing this policy could be, 
tax those individuals with highly diversified high levels of 
income. 

ThiS policy induces two important effects on taxpayers 
firstly, the number of taxpayers subject to the cumulative 
income tax regime increases, since all taxpayers which were 

. . 
c subject to other regimes, now enter this one. The increase 

is 15%, or 1291099 taxable un1ts14. Secondly , there are some 
int erbracket movements of taxpayers. Table 4.7 shows this. 

Column (4) is the number of taxpayers which changed bracket, 
or entered the universe, due to the simulated income global i­
sation. A minus sign indicates a reduction in the number of 
taxable units in that bracket I a plus, an increase. 

The net effect of new taxpayers entering the schedule 
in this simul ation can be seen in column (6) where its total 
is the new additi on . Note also that the total in column (3) 
is that of taxpayers in the year of reference whi le the total 
in column (2) is the subset of taxpayers subject to the cu­
mulative income tax regime, in the same year . 

14. 'I'h1s effect does not mean that the universe of taxpayers increased. 
What it means is that the subset of taxpayers subject to the cu­
mlative incc:.me regime increased to the size of the universe, and 
that all other taxation regimes desappeared. 
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TABLE 4.7 

SIMULATION 1: INTERBRACKET MOVEMENTS INDUCED BY TAX INCOME P.CCUMULA'l'InN ", 

Taxable Nm1ber of Taxpayers Percent Algebraic Sum 
Incane original simulation 1 Difference Difference of Difference: 
Bracket 

(1) (2) (3) (4)=(3) -(2) (5) (6) 

1 0 0 0 0.0 0 
2 69603 247540 +177937 2.56 177937 
3 50528 244456 +193928 3.83 371865 
4 44266 97441 + 53175 1.20 425040 ' 

5 25086 173134 +148048 5.90 573083 
6 41486 133451 + 91965 2.21 665053 
7 133700 596600 . +462900 3.46 1127953 
8 114181 194498 + 80317 0.70 1208270 

9 67442 77866 + 10424 0.15 1218694 

10 713765 718761 + 4996 0.007 1223690 

11 2056754 , 2062216 + .5462 0.003 1229152 

12 1375826 1391454 + 15628 0.011 1244780 

13 816265' 830866 + 14601 0.018 1259381 
14 644836 644462 374 -0.0006 1259007 

15 588857 592269 - 3412 0.006 1262419 

16 321867 329276 + 7409 0.023 1269828 
17 177545 179915 + 2370 0.013 1272198 

'lD 482728 492254 + 9526 ' 0.02 1281724 

19 275236 273977 - 1259 -0.005 1280465 

20 231160 228058 - 3102 -0.013 1277363 

21 137185 133547 - 3638 -0.03 1273725 

22 140857 145088 + 4231 0.03 1277956 

23 85810 83296 - 2514 - 0. 03 1275442 

24 49033 52692 + 3659 0.07 1279101 

25 22819 22639 180 - 0.008 1278921 

26 15547 18187 + 2640 0.17 1281561 

27 31738 41276 + 9538 0.30 1291099 

TOTAL 8714121 10005216 1291099 1291099 

SOORCE; OWn Calculations 

a) The difference between CXllumns (3) and (2) is not exactly equal. to the 
total in column (6) due to rounding errors. 
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The interbracket movements are obscured by the ~e 

in taxpayers at almost all levels. Howeve,r, taking, for 

example, bracke~s 19 , 20, 21, 23 and 25, it can be seen that 

they "loose" 10963 taxpayers in this reform. These taxpayers 
move to brackets 22, 24 26 and 27, with higher effective 
rates of taxation and revenue shares. 

In general, this reform induces a greater p~ssivity 
of the tax system, a fact reflected in the higher rates found, 
although marginally for some groups. Those taxpayers in 

groups 2 to 9 who were taxed before the reform at a flat rate 
of 5% and are now taxed with a rate lower than that, can be 
considered as "gainers", since they are paying less taxes than 
before, but those who moved to higher brackets can be consid~ 
as "losers" since they pay more than their counterparts which 
remained in the same bracket. Note also, that some taxpayers 
remained in the same bracket. This is because they were , 
either neutral to the reform, or the increase in taxable in­
come obtained through accumulation is no~high enough to make 
people move more than one bracket upwards. Moreover , some 
cases were detected in which a taxpayer moved several brackets 
upwards', illustrating the importance that income accumulation 

can have on taxpayers whose income sources are fairly diver­
sified. 

It is clear that changing the regime of flat rates 
to one based on the marginal tax schedule, will have a nega­
tive effect on revenue and the ERT's for low income earners, 
at least as long as the accumulated taxable income falls in 
a bracket with a marginal rate inferior to the minimum flat 
Fate prevailing at the time of the reform, in our example 5% . 
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This indicates the need for a rather discriminatory policy of 
income accumulation, depending on the type, source, and level 
of income!. 

This discussion reinforces the conclusion that a sound 
policy of expanding the taxable base by accumulating income 
of different types, should take into consideration the s~ 
(or composition) of income of the taxpayers meant to be affected 
by the "reform. Lack of this information would not only reduce 
the effectiveness of the measure but could 
welfare situation of some parts of society 
wrong individuals. 

also affect the 
by taxing the 

4.2'.2. Simulation 21 A Revenue-Neutral Tax Reform. 

The decomposition of the tax schedule derived in 
section 4.1.2 can be "used not only as a descriptive tool of 
the tax system but also to answer a diversity of questions 
quickly. The questions fall in two broad categories; In the 
first category, total tax payments, T, is considered an endo­
genous variable, and in the second one an exogenous , fixed, 
variable. The first type of questions deal with the effect 
of changes in the magnitude (width) of the tax brackets and/ 
or of the taxable base, on total payments, and can be re­
presented by aT/ Y t = mt The extent of the changes in T is 
given by the marginal tax rate. The other two parameters that 
can be varied inducing changes on T, are the marginal rates 
themselves and the fixed quotas, ie, aT/ mt and 3T/afl. 
Changing more than one parameter at a time is also possible 
to simulate. 
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In the second type of questions, a given level of tax 
1 revenue" T, is specified, and the variables Yt , mt and fare 

endogenized until the solution is reached. For instance, the 
government may set a determined level of revenue as the goal 
of a fiscal policy and find the marginal rat es which would be 
needed to achieve it, assuming no change in the width of the 
tax brackets. Or it might plan to increase the width of the 
brackets in order to broaden the taxable base and capture 
more taxpayers, until a point where the increase in revenue 
set would still be met, but this time without an increase, 
maybe even a decrease, of the marginal rates . In both eases, 
the answers would be easily found by means the decomposition 
of the schedule. 

In the simulation that follows, we present an applica­
tion of ,the decomposition of the tax schedule to a proble~ 
which is a mixture of the two types just meritioned. 

In 1983 and again in 1986, the tax schedule in the 
Income Tax Law was modified in order to impose a surcharge of 
10% to those individuals w,hose income level was equal to or 
above the equivalent"of five legal minimum salaries . The idea 
behind this reform was to increase revenue by taxing more 
those with a higher abilit y to pay. Although the general 
qualitative effects were ~ before the reform was actually 
operative, the consequences on the effective rates of taxation 
were unknown and so, the full magnitude of the adjustment 
could not be assessed. In the same way, neither the effects 
on tax revenue, nor those on incidence were known. 

Suppose, that an increase of 10% in the rates of 
groups 19 to 27 is going to tak.e place as sugqested above, 
but. that this time Ithe fiscal authorities are not interested 
in raising revenue, but 1n redistributing income from the top 
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to the bottom income earners. !'11th this, they aim at diminish­
ing the progressivity of the 'system at low income levels while 
increasing it at the higher ones. So, they decide to offset 
the increase in revenue arising from the imposition of the 10% 
surcharge, by lowering the 'marginal rates of groups 10 to 13, 
in such a way as to leave T unchanged. This is a typical pro­
blem in which T is set exogenously, ~ for the top groups is 
exogenous too, but the adjusting variable, mt for the lower 
groups, is endogenized in order to leave T unaltered, an so 
keep the assumption of a revenue neutral reform15 • 

Table 4.8 shows the results. , The, calculations in the 
,upper panel are those corresponding to the 'groups' to which the 
surcharge of , lO% was' applied. This rate can be seen in 
column ,(4). Column (6) is the marginal increase in revenue 
obtained by means of column (6) in table 4.5. Since the re­
form does not affect 'all taxpayers in the population , only 
those in groups 19 to 27, the change in revenue due to the 
groups affected is obtained by applying the surcharge to the 
total incomes in each bracket. This also helps 
to clarify the meaning of "total incomes in each bracket", 
as the amount of income of all taxpayers in the economy which 
are taxed according to the marginal rate of mt , according to 
equation (4.2). ' , 

The lower part of table 4.8 is the adj ustment made to 
the rates of the low-income groups . The 'new rates were found 
by substracting 'to the init ial rates a factor obtained as a 
function of the, (known) exogenous increase in revenue and the 
sum of total incomes for those groups. Since the adjustment 

.is not linear, we eliminated the differences with an iterative 
technique. As we can see, the reduction needed in the marginal 

15. While the choice of the tax brackets to which the 10% surcharge is 
applied is not arbitrcu.y, the choice of groups 10 to 13, is. 
Hc:MeVer, this iUustrates clearly the uses of the deco!rq:lOsition. 

\ 
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rates is quite high, ranging from 10.9% to 20.S. The same per­
centage 'reductions apply to the levels of revenue, since, by 
assumption, the width of the brackets and the level of the 
taxable bases were kept constant. 

In terms of revenue redistribution, the results are 
quite striking. The gainers in this case are the 4962610 
taxpayers in brackets 10 to 13, 56.9% ,of the population, and 
the losers, the 989385 (11.4%) individuals in the top nine 
income brackets. If such a reform could be actually 
implemented, it would certainly have important redistributive 
effects, w1thout harming the treasury • 

• 



• 
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5. CONCLUSIONS 

There are two main types of conclusions arising from 

this study. The first one is of statistical nature, and the 
second one deals with the economic policy issues derived from 

the simulations . On the statistical side, the obvious conclu­
sion is the urgent need for an income tax data file which 
could be used by both, researchers and policy-makers. This 
file is non-existent, and its posible uses were clearly pointed 
out in this work. The file should be based in a regular sur­
vey and should be part of the national information system 
which already exists. Although data can always be. "made up" 
using secondary sources of information, the findings (for the 
researcher) or the deCisions (for the policy-maker) taken are 
only a rough approximation of what is really going on, and, 
in some cases there is even a risk of making wrong decisions 
or conclusions because of the quality of the data. 

In Mexico th~re has been over the years a constant 
concern to undertake regularly income and expenditure surveys. 
Although they are far from being standantlzed and systematized, 
they provide a solid basis for research and policy- making . 
On the fiscal side, however, there is nothing of the sort 
since most of these surveys have left out the tax variables. 
In fact , the only available fiscal information is that in the 
"Cuenta de la Hacienda PUblica Federal" and that in "Indicado­
res Tributarios", both published by the Ministry of Finance , 
at high levels of aggregation16 • 

16'. See the references under "Secretar!a de Hacienda ••• " at the end of 
tho paper. . : 
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As has been pointed ()l'IL, t.ho J.971 income survey is 

mainly a wages and salaries survey, and , consequently, the 

results obtained apply bas i c ally t o t"hat t ype of income. 

Capi.tal income , ie, variables in groups 12 and 13 i.n table 

A.l are, on the one hand, poorly r epr esented in the sample 

and, on the other, grossed up in a rathe r unsatisfactory way, 

not all owing us to perform realiable s i mulations on capital 

income and/or draw sound conclusions. 

With respect to the economi c -po l icy conclusions, the 

most striking one is the str uct ur'a l J:'eqidi ties shown by the 
Mexican income tax system vis a vi s the s imulat ed changes. 

Although in some cases t he effecti ve rates showed a signiHcant 

increase , the overall efect on the incidence of the system 

waR unimportant. 

In particular, turning to the simulation concerning 

the degree of accumulation of the taxable base, the main 

lesson to be drawn 1s that the effective ne ss of the ref orm 

dep<:mds on the level and composl't l on of t axabl e i ncome . The 

hj.gher and more diversifi ed income :L s , t he hiqher the level 

of rovenue raised . It \~a s with t hi s Simulation that the 

1mportHnce of the structure of taxable i ncome for the ef-
fe(1tivE'l'le ss of a reform became more apparent. 

reforms must take into consideration the type 

Clea r ly, tax 

of taxpayers 

they are des igned to affect, and so , they must be discriminat­

ing in order to maximise efficiency. 
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The simulation just discussed touched upon aspects of 

efficiency, in the sense that it would affect the economi c 

decis j,ons of the agents involve d. Raising t he level of taxa­

tion might, for example, induce s ome people to work less, or 

in the ma rgin, to refuse accepting a job . These are aspe c ts 

'lhi.ch were not studied in th i s paper, but wh i ch are crucial 

to be taken into account when desi g n ing a fisca l reform, thus 

complementing the discriminatory aspects mentioned above. 

The revenue-neutra l tax reform simulation dealt with 

another aspect of f iscal policy, that of redistribution. It 

was fairly clear how, without modyf ing a pre - specified level 

of tax revenue, the government could improve the distribution 

of income by taxing the top income qroups more and redistri ­

buting tha t reve nue t .o the lower income groups , v i a a reduc ­

tion in the marginal rates. The results showed that 57% of 

the individuals would be "gainers", whi l e only 

11% would be "losers". 

The previous sir.1Ulation was carried out by means of a . 

reinterpretati.on of the income tax schedule . It was shown 

t;hat we can very easily answe r questions in which the level 

of revenue is either exogenous or end~us and tha t a broad 

spect.rum of s imulations can be pe rforme d quickly by just va­

rying t he relevant parameter in the decompositi on. Further 

ref inement.s of the data base and more precise and detai led 

interpretation of t he I'rL, would permit more accuracy and 

reliabili.ty in the results obtained with such an approach, 

which would then be of great help in the design and i.rnplemen­

tation of fiscal policy . 

The exercises performed in this work do not necessarily 

mnan t hat fiscal, or for that matter , economic policy, should 

only be based on math e mat ic(ll or nume r ical modelS, but this is 

t.1l" h c" t. alt.crnat.ive we haY," 50 far .in order t o simula t e di f ­

fflrpnt: ..lccnariJ)s '",1 t .11 t.heir c rl'eHpondln<] out c omes, and so, to 

try t o minLmize t he risk of error associated to any decision. 
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APPENDIX F. 

We present in this appendix the most important aspects 

of the numerical correction to the data in ENIG77. This is 

not a full account of the adjustment that was needed to create 

MASTERF. The complete details, assumptions and r e sults can 

be found in Baillet (1986). 

A.I The 1977 Income and Expenditure Survey 

ENIG77 is a national survey that was conducted in the 

months of August to October, 1977, to collect information 

for the fi rst s emester of that year . The sample size was 

J. 53 60 househol.ds randomly chosen i n 3 me tropo litan areas and 

8 geographical regions" The survey pr ovides detailed infor-

mation of indivi.duals as Ivell as hClUse holds on cUI:'l:'ent incane, 

cur rent expenditure and on sociodemographic factors , The 

ENIG77 is the most recent available survey of this kind in 

Mexico. 

As \11th a 1 sm:v'3ys, 'E:NIG7 7 has a n\1lpbcr of shortc=.ings 

wtdch (~an be g('o ll pc>d in to t.wo ;atf'9ori.esl i) s ampling errors 

and i.i) conceptual l imit,.ti.<"ms.. The most impol· Umt f01': our 

purposfl ilre; 
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a) The degree of income underreportinq 18 qUite h i gh 

when compared to national aocounts figures. Wi ·thout 

entering here into the statistical and conceptual 

problems involved in such a comparison, it is important 

to acknowledge this fact for tax analysis, ~8 the 

difference creates distortions. 

b) Information on taxes and other income deductions paid 

by the household and by the individuals is not availa­

ble. Information on social security payments and 

transfers is not available either. Income is reported 

net of these concepts. 

c) Limitations due to the deqrec of non-r esponse as well 

as to incomplet e and unprac i se a nswers. Top. ('!x<].ct 

si'1:e of t his error i .s not known. 

d) The geographical coverage of the survey is not repre­

sentative of the rural/urban areas. Characteristics 

at the munlcipal level were also lost because of this. 

e) The qne!'ltionna1re is b.i.nsed towi'lxds ca~t;uring nrban 

information, lovj1l.q as:ide val.·.i.<lble eprasent(ltive of 

th~ r ural are"'''' . 
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Because of these problel'l5, particularly b), the 

data had to be adjusted as diRCU5sed in the main text . 

A.2 Income Categories and Underreporting in the 

1977 Survey. 

Table A.I Shows the structure of income as reported 

in the survey. Disposable current monetary income (1), is 

defin~d as total income received by individuals in the 

hOUS,-.!lOld, less direct taxes, social security and housing 

b(!>nefits contributions, and union fees . This definition 

dOGS ,",at include imputed income .1.,1 (lny fornl. Total income 

is suhd:fITin.ed into a total at twenty one categories; we omj.t 

their defi.nitions here ann refer the reader to S.P.P. (1977a). 
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Table A.I -----

." STRUCTURE OF INCOME IN ENIG77 

1. Current Monetary Income 

11. Work Remunerations 

111. Wages, salaries , overtime and compensations 
112. Year-end bonus 
113. Vacation bonus 
114. Profit-sharing to workers (reparto de utilidades ) 

12. Entrepreneurial Income 

121. Remunerations from professional services 
122. Income f r om the ownership of business 
123. Income from "house industries" (industrias caseras) 
124. Other entrepreneurial Income 

13. Property Income 

131. Rents (Land a nd real esta te) 
132. Interest Income 
133. O·the propert y income (dividends a nd royalt ies) 

14. Other Income 

141. Income from the sale of personal property 

15 . Transfers Received by Households 

151. Pecuniary gifts 
1 52. Income from pensions and ret1rrunent allowances 
153. other transfers 
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A. 2.l A Note o n ENIG',., · S Underr':' f" '.~.L.:.!.~.~ 

It i s well known that incom", sllL'veys underestima te t he 

actual values of the reported var j.abl es, speci ally at h i gh in­

come level s . Al though S.P. P . (1.9 77 , p. 7 l , reports a non- r es­

ponse fac t or of the order of 7.3 %, and an underesti matio n of 

the total population of around 5% with respec t t o t he fore­

casted figures of the statist i ca l bureau, nothing is mentioned 

wi t h r espect t o the differences bet\~een i nc ome obtai ned in the 

survey and t he corresponding f i gures i n t he nationa l accounts, 

as an i ndication of t he degr ee of i ncome underr eporting l. . 

Al timir (1982 ) carried out calcUlations to de termine 

' t he size o f such underreporting , working with income concepts 

akin to t hose in ENIG77, Whi ch he ca l culated f rom the national 

accounts. Table A.2 shows his f indings. 

TABLE A.2 

DEGREE OF UNDE RREPORTING I N ENIG77 BY INco~m TYPES 

(Perc entages wi t h respect to mean household 
incomes in t he national accounts) 

Type of I ncome 

Wages & Salar i es 

Agricula tura l 

Non-Agricul tur al 

Entrepre neuria l I ncome 

Agr1.cul tural 

Non-Agric ul t ur al 

Proper ty Income 

In cash 

Percentage of d i sGre pancy 
f roln the naL ;('mal. accounts 

-I "i' 

- 4 
- 18 

-66 

-55 

- 69 

- 53 

-83 

-16 
---,-----------

---------,--,- --------------- - ----

L ~ce S.P.P. (1982) for a full dos(:ription of tlle Mexican System of 
Nati.OIhll Acm lu1ts. 
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Although the original data could have been corrected 

for income underreporting, we preferred to leave them a s 

such in order to capture the structural characteristics of 

income coming out of ENIG77, and the assoc i ated tax structure 

resul t ing fr om the grossing up, given the structure of income 

in the original survey . 

In order to obtain a n indj.cat1on of the reliabili ty 

of the tax figures originating from ENIG77, that is, of the 

tax collections implicit in the expanded sampl e, taking as 

r eference actual income tax collections as reported by the 

Ministry of Finance, we defined the following compliance 

and associated evas i on coef ficient s: 

= 

RSHCP i 

Ri 

1 - C'C 1 

(A. 1 ) 

(A. ;!) 

i = 1,2,3 
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RSHCP i is actual tal{ ,"evenlle from income type i, and 

Ri is implipi t tax revenue in t he su.t"Vcy . As cei tends to 

one, Ri tends to RSHCP i ; Eei 1S an indication of the degree 

of evasion . Table A.3 shows the results, grouping {neomes 

into three types, ie, wages and salaries, professional income 

and capital income 2 • 

TABLE A.3 

TAX LEVELS AND ASSOCIATED COEFFICIENTS 

(Millions of pesos and P:t·oportions) 

Variable 

Tax Revenue from 
Wages and salaries 

Tax Revenue from 
Pl':ofessional I= 

Tax Revenue fran 
Capital Incane 

'D:)tal Til)C Revenue 

Ministry of 
Finance 
Figures 

35384.0 

2234.4 

8512.6 

46131.0 

SOllrce: Own calculationr; 

Expanded Canpliance Evasion 
ENIG77 COefficient Coefficient 

47973.8 0.738 0.262 

14.1 158.5 - 157.5 

90123.8 0.094 0.906 

1.38111. 7 0.334 0 . 666 

As can be seen the only evasion coefficients which are 

"reasonable " are those for wages and salaries and for total 
tax revenue. The coefficients for professional income and for 

capital income reflect, respectively, an important degree of 

underreporting in the survey and a high level of evasion 3 • 

2. The actu<ll 1:'e"'Pnue figures are those reported in SHCP (1978), Indica­
clore:-) 'Er .ibutario:;. LeIck of more d.;t.TI.lcd data in the lli.ni5txy of 
Fjni1ncp <;tfltist:i.cs, prevp.nt~·d the caJ.(:ulatwn of evasion coefficients 
at II more disaggn'gatm Jevel . 

3. In the case of p=fessiona·1 .1 l1rrm<>. for E'..K<1l11ple, the number of cases 
survc'Vwl was unly 66, VI.i. tll a n .t: armlkll mca.'l i:1caoo of 9144 pesos, 
agninst a legal minimum of 28'110 pesos. 
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Since income underreporting amounts to tax underreport­

lng, lt could be argued that t he evasion coefficients found 

are overestimated. As often happens in applied work, a trade­

off is established between ideal. and actual data needs. 
Correcting the data for underreporting would have amounted to 

modifying the structural characteristics of the survey, in 

order to obtain higher income and tax revenue figures. 
Working with the original data respects the structure, but 
carries over to the calculati ons a certain degree of inaccuracy. 
Unfortunately, we have no other sources of information to 
corroborate or invalidate these presumptions • 



" 

-63-

A.3 Assumptions and Techniques for Grossing Up Income. 

The ca.lculation of the final data in ~..ASTERF involved 

the grossing up of net income data reported in ENIG77 and the 

calculat.ioll of base year tax variables. Table A.4 shows the 
annualisation factors for every income category as well as 
the assumptions needed for the grossing up. The annualisation 
factors for most types of income are based on monthly income 
series taken from sources such as "Estad!stica Industrial 
Mensual" and "Indicadores Tributarios", published by the Mi­

nistries of Budgeting and of Finance. In other cases, where 
income is received only once a year or on a regular monthly 
basis. the factors used were 1 or 2. More deta.ils can be 
·found in Gil Diaz (1985), pp. 83-84 . The numerical teChniques 

used are as follows (numbers refer to tables A. 1 and A.4). 

i) Work Remunerations, 11. 

The procedure described here applies to the whole of 
group 11, to item 152, retirement income and, wit.h a small 
mOGif1cation, to professional income, 121. In order to obtain 
gross income from net income we devised a numerical technique 
bAsed on an iterative program, since, analytically, it is not 
possible to derive an expression to calculate it. This pr ogram 
workr, applying the following equations, which can be seen as 
a formalization of parts of the ITL . Note that all cal cula-
tlons are performed on an annual basis. 

. -h Nyh + h h (A.3) YU= u TACU + SSll 

h BG U " 
-h YU (1-0.2) = 0.8 -h 

YU (A.4) 

h TACU = f t + rot 
h (BG U- Y

t
) (A.S) 

5S
h 

'" 
-h (A.6) 

11 s. Y
U 

where: 
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t = It ••• T. Income brackets in t he schedule 

Y~ Total gross income from work remunerations 

TACrl Tak payments from work remunerations 

s rate of social security contributions 

SS~~social security contributions 

BG~TaXable base 

f t Fixed tax payments on lower income limit, -t 

me Marginal legal tax rate in bracket t 

Yt Lower income limit in bracket t 

The sequence of calculations performed by the program 
corresponds to equations (A . 4) to (A.6), and is equivalent to 

solving equation (A . 3) 1n implicit f'-' .t1li, until its value is 
zero: 

h 
SS.u :-:: o 

ii) Entrepreneurial Income, 12. 

(A.7) 

Professional income, 121. To gross up this category 
~/P: hav". t:o ar;Sllme that a certain percentage of the gross 
i.ncome \"arncd b) t .he .I.nd111idual 1~, made-up (>f professional 
expenditures . whi.nh al."e t ax-deducti.ble> Ne assume het"f3 that-
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the figure is 60% and use the a l gorithm to calculate a taxable 
base that would allow us to find the corresponding gross 
income according to equation (A.3) and: 

(A.S) 

or 

(A.9 ) 

Gross income is obtai ned as, 

Fd! 21 
1-0.6 (A . 10) 

Note that in this case the algorirom works on the 
taxable base, !!2!. on gross income as previously, and that the 
latt er i s obtained b y "reflating" the former by 60%, the 
amount o f deductions that were supposedly made to the initially 
unkrlown gross i ncome. 

Income from enterpr i s es, 122 . This type of income 
accrues to the household i n two f or ms, profits and dividends, 
and is one of the mos t problemat iC areas to deal with . We shall 
d:lscuss in t his and the nl5'xt, par.agraphs t he way in \~hich we 
grossed up prof-its, c l osely following rile study by Gil Diaz 
ment.ioned h",fore. In o t'der to understand the details of the 

calculationk.1 1118 have to d iscuss first somn aspects of the ITL. 

The InColne iTax Law dist.inguishes between major and 

minor ti'lxpayers (causante mayores y m'mores l according to their 

yearly gross income (1977), If it is less than o r equa l to -
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1,500,000 pesos, they are classified as minor taxpayers; 
enterprises whose income is more than ,1,500,000 pesos a year 

are major taxpayer s . 

The first step is to oecioe which firms are major 
taxpayers and which minor taxpayers. For this, a further 
assumption has to be made, namel'y, that t he profit margin on 
sales is 10%, so that, eg, 150,000 pesos of annualised net 
income (profits) correspo'nd to 1,500,000 pesos of gross in­

come, therefore defining major/minor taxpayers . Although we 
keep the assumption of 10% profit margin as in Gil Diaz, we 
differ f r om that study in determining the limit for major/ 
minor taxpayers , and fo llow what the law stipulates4 

There are, then, two situations which arise; i) profits 
from minor taxpayers and ii) profits from major taxpayers. 
We shall deal with them sequentially. 

i) In the case of minor taxpayers the grossing up is 

made taking into account the average tax rate for such firms 
prevailing i n 19,77, ie, 5%. The factor is 1.0526 = 1/(1-.05) , 

which, when multiplied by net income of mjnor taxpayers, 
gives taxable (gross) income. 

11) Major taxpayers are dealt with in the following 
way: Define taxable income , 

TI '" ~fter Tax Income/( l - .40 - .S) (A .11) 

4 • The limit set. by Gil Dia~ is 300,000 pesos of net lnro;.1le, res1.u ting 
in 3, 000 ,000 pi'sos of qrosA Jnr.rwe. ArCJ11ing tax eV(l!Oion, he defines 
major/minor taxpayers as tipse with gross income of more/l ess than 
3 millions 
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where the tax rates of 40% and 8% a re the average corporation 
income tax in 1977 and the profit- sharing rate to workers, 

respectively. Assume that 50% of after tax income (ATI) is 

reinvested, and that the other half constitutes a "salary" 
that appears in t he survey under concept 122, income from 
ente rprises. This is called by Gil Diaz ~disposable income 

from business" (DI FB). To arrive a t t he figur e fo r taxable 
income (TIl) of the individual we then have5 : 

TIt = DIFBjO.52 (A.12 ) 

since TI "" (Ol'FS x 2) j. 52 

As oan be seen, this amounts to deri ving a grOSSing 
up factor of 3.846 which i s multiplied by ne t income from own 
enterprises (DIF'B) as appears in ENIG7 'J, t o obtain t axabl e 
inconte of the firm . Since we a r e dea ling wi th i nd i vidua l s, 
we take 50% of TI as taxable i ncome , TIl, and add it to their 

taxable base. 

Income from small family industries, 123, This type 
of income is grossed up conSidering these enterprises as minor 
t.axpayers, in spi te of the high level o f evasion detected 
among them and of the diffi culties i.nvolved in t:r:'acking down 
ther.w agents . The .income j,n the survey i s jus t roul tiplied 

by 1. 05 26 . 

5. The conCl"pt of taxable inCCIlIP. i s not thP. S<"l.1!lC as that of qross 
inoome. The l ntter includes the operational =sts whereas the 
fonner does not . 



- 3-

Other entrepreneurial income, 12: 4. 'rhis category is 

formed by two items, rents of houses a.nd buildings, 124 (1 ) , 

and inoooe from boarding and lodging, 124 (2)6, Due to high 

evasion and/or avoidance of taxes detected among these units, 
as well as to t he strong possibility of these agents reporting 
income gross of taxes, eg, due to lack of control from the 
authorities on taxes paid, we considered these items as need­
ing no further ad j ustment , apart from annualisat10n . 

iii) Property Income, 13 . 

Rents of land and real estate, 131. For the same 
reasons explained above, this item was considered gross of 
taxes . 

Interest Income, 132. This is grossed up by applying 

a factor which is 1/(1 - .1739) = 1.2106 . The figure 0.1739 
is the average tax rate on interest in 1977. 

Other property Income, 133 . It is compos ed by two 
items which are , 133 (1) , d ividends , and 133 (2) , patents and 
author rights. 'l'he latter is tax-exempt , so we concentrate 
on the former . 

Dividends is the most problematic item to deal with 
when trying to obtain enterprise income . The idea is to 
impute the income (profits) that gave r ise to the dividends 
in the survey to the corres ponding indiViduals. I n other 

wor ds, the sugges ted method tri.es t o answer the question, --

6. Refers Illt·dnly to catering servic.."es in gues t hOllseS and family 
bus.iness 
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what is the equivalence, in terms of gross income of the enter' 

prise, of the aDount of dividends repor.ted at the individual 
level in ENIG77? Once this has been found it has to be ~ted 

to the individual, therefore f orming part c-f its income. To 
see how the method works, let P be gross corporation profits, 
and P (1 - t - o. OS 1 be disposable pI'ofi ts once the average 
corporation income t ax in 1977, t, (4 0%), and the profit sharing 
rate to workers (S%) have been deducted. Net profits can be 
distributed to shareholders in whatever proportion the board 
of directors deCide, and/or re-invested . The former are the 
dividends , whil e the latter are firms' savings. In Mexico , the 

proportion that is distributed among shareholders pays a tax 
of 21~, ie, P(l - t - .08) (r) (1 - .21 ) a 0, where r is the 
dividends/profits ratio. This rate c an be determined empi­

rica lly, using data on dividends t ax and on corporate income 
tax, or ~t can be found residually if the ratiO P/D is known. 
This gives the f.o r mula to calculate the-grossing up factor 

for dividends: 

P/O = 1/(1 - t - .8) (r ) (1 - . 21) = 111.41 (A.13) 

Since P/D in the aqgregate i~ known , r is found to 'be 
equal to .02165, l?rQm t ,he ratio of taxable profits (income) 
t,o net income f rom d:1v1dends, p/O , we obtain gross corporation 
~)rofits , l? '" 111. 41 D, I t should be noted that dividends are 
only 0.219% of total income in the sm:vE'y,. 

The fourth of eqllationf'< (3.5) deals with tax payments 
from dividends . 'I'ax payments on d_i.vidends are calculated by 
firts multiplying the aver age tax rate on profits in 1977, 
40%, and the gr oss income oht,lint'ld prevj (lllsly. Now, since 

d,ividends reported in the su,rvey are net of taxes, and the 
law 9'tipulates that a f urther 21% must be paid on gross dis­
trihuted dl,vidend!), we have to perform a gross ing up of net 
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dividends before multiplying them by 21% . The second term on 

the right hand side of equation (3.5) shows these calculations . 

The grossing up factor, 1.27 is obtained as 1/ (1-0.21). Note 
that we are in fact dealing with two types of income in the 

case of dividends. The first type is gross corporation 
profits i,mputed to the individual thtough the technique dis­
cussed before. On these, 40% of taxes is paid. The s Acond 
type !s t he distributed dividends , which, after being grossed 
up, are taxed 21%. Thus, net dividends allow us t o find 
imputed gross corporation profits, gross dividends, and there­
by total tax payments on dividends. 

ivl Other Income, 14 
Is not tak.en into account since it 1s tax neutral. 

v) Ij"r,ms fers Received by f amilies, 15. 

Apart from item 152, income from pensions and ' l:etirement 
al lo,'lances , which is considered as part of group 11, all othe:rs c.rEl 
tax-exempt and therefore neutral . They were only annualised. 



TAB LE A.4 

S~'!.'iA~Y OF THE GROSSING UP ~1ETHODOLOGY 

.. 
I 'A.W3!;E DESCRI2T!CN A~'t."'lLISl'ITICN -=-~S UP JI.ccII>\lJLATI\'E TAl'JI.BIE TAX ~ 'ER'l'4 

! F~ ~:L"'THOD TAY.!\BLE BASE B!\SE3 P1W!ENI'S l11IRGINl\L 

I 
TAX RA..""E 

III l'2ges & Salaries 
:l 2.169 Eq:~ (A.7 ) YES T.A. El;I. (A. 5) T.J>_ YES , 

I ill E:-ii-¥e?I BoP.us 2.169 D:}. (A. 7) YES T.A. D:}. (A.S) T.A. YES 

I 113 ':.TaC3.~_io..'1 20nus 2.169 Eg. (A. 7 ) YES T.A. ' El;I. (A.5) T.A. YES 

I 114 Profit-staring to ~r.%k. 2.163 Eg. (A. 7) YES T.A. El;I. (A. 5) T.A. YES 

122 Bu3ir:.eS5 Inc:me: 2.0e83 ' 1.0526/Soo Text only l1ajor Taxp. See Tert El;I. (3,.5)/(A.5) T.A.l5% ES 

123 P.ause Ir.c:Ustries L"lC. 2 .1306 1.0526 NO Gross .Incane Eg. (3~.5 ) 5% YES 

1.21 ~~f3ssional Ir~ ·1.919 Jil:I. CA. 9) YES T.A. Eg. (A. 9 ) T. A. 'iES 

124 (2) !barding & Lodgin; 2.J77 Taken as Gross YES Gross Incane Eg. (3. 4) T.A. YES 

124(1) Ren=s of Houses 2.077 Taken as cross YES Gross Inc:rne El;I. (3.4) T.A. YES 

131 Real Estate Ri:::-"lts 2.077 ~....ken as Gross YES Gross Incane El:;!. (3.4) T.A. YES 

E2 L'rltc.!"est InCCl'D..9- 2.1015 1.2106 NO G!:Oss In=ne El;I. (3.5 ) 17.39% YES 

133(2) Pd~ents 1= 0.75 
_ .... 

NO ~T() Neutral NO NO NO 

133 ('~l Divider£l:~ 2.1015 See Text NO See Text El;I. ( 3.,5) 40%/21\ YES 

153 (2) lfiSLu:-an::e Incane: 2.0 NO Ex£!¢ Neutral NO ro NO 

153(3) Non-Lr.l..?urap.ce Ir...cane 1.0 HO ExSl¢ ~:eutral NO NO ~lO' 

.-, 

.l.:::> ... Ir-.ccn.a ::~ Pensions 2.169 E:;J. (A. 7 ) YES T.A. El;I. (A.S) T.A. YES 

153(4) S~""larships 2.0 ro Exenpt Neutral NO \ilO NO 

153 (5) Ir..c!E!'.l..l'lisatians 1.0 ~(Q ExEmpt Neo.ltral NO ro !.'O 

153 (1) Di,urce Pensions 1.0 NO Exen,,'>t Neutral NO ro ro 
!51. cash Gifts 1. 0 ~'O Exe"pt Neutral 00 NO ~O 

~lO"!'ES : 

1 T~en fran Gil Diaz, (1985) • 
2 Variables ill to 114 and 152 I!...'"S gzw:..upcl into a s:ir.qle i t so called \1ages e.>Kl Salaries. 
3 T.A. Through 1-<>---urru!atioo of the t2..xable bcse . 
4 Ei'.T. Effectiva tax P.at<:... See equati:n. (3.1). 
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APPENDIX n 

THE 1977 PERSONAL INCOME TAX SCHEDULE (Article 75) 

.,' (Pesos) 

tower,' Upper Tax on Ra te of T,":.: 
13r,aolwt Limit l.imit UJwar Limit on Excess 

1 0.01 to 4,800.00 Exempt 

~ 4,800.01 u 5,760.00 33.75 1.58 

3 5,760.01 n 6,720.00 48.90 1.69 

4 6,720.01 n 7,680. 00 65 .10 1.70 

5 7,680.01 II 8,640.00 82 . 20 1.91 

6 8,640.01 n 9,600.00 1 00 .53 2.19 

7 9,600.01 n 14,400.00 121.55 2.64 

8 14 ,400 . 01 n 19,200.00 248.25 3.93 

9 19 ,200 ·01 n 24,000 . 00 4:;16.90 5.36 

10 24,000.01 " 28 , 800.00 694 . 15 8.94 

11 28,800. 01 " 38,400.00 ' 1,123.25 12.91 

12 38,400.01 n 48,000.00 2,362.60 16.53 

13 48 , 000.01 n 57,60'0 . 00 3.949.50 17 .95 

14 57,600.01 n 67,200.00 5,586 .30 17.22 

15 67 , 200 . 01 " 76,8 00 .00 7,239.40 111 . 15 

16 76,800.01 u 86,400 . 00 8,981.80 19 .50 

17 86,400.01 " 96,000.00 10,853.80 20.81 

18 96,000 . 0l. It 120,000.00 12,851. 56 22.90 

1 9 120,000.01 " 144,000.00 18 ,347 . 56 25 . 46 
2(1 144, 000. Ol ,. 174 , 000.00 24 , 457. 96 26.9 0 

21. 174,000. 01 " 204 ,0 00. 00 32,527.96 29.B7 

22 204,000 . 01 " 264 , 000 . 00 41,488.96 34 . 45 

23 264,000.01 " 324,000.0 0 62, 158 .96 39.90 

24 324,000.01 ,. 384 , 000 . 00 86,098.96 43.1 0 

2S 384 ,000 . 01 " 441\ , 00 0 . 00 111,953.9 6 46.50 

26 444,000 . 01 " 524 , 000 .00 139~8 53 . 96 48 .3 0 

27 524, 000 . 01 and over 262 , 000 .00 50 . 00 


